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Capacitive characterization of Ti/IrO,-SnQ,-CeQ; electrodes
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Abstract: Ti/IrO,-SnO,-xCeO, (mole fraction) electrodes with different mole fractions of CeO, were obtained by thermal
decomposition method at 360 ‘C. The influences of the CeO, content on microstructure and EIS properties of the
prepared electrodes were investigated by XRD, EIS and stability test. The results show that the crystallization degree of
the IrO,-SnO, oxides decreases with increasing CeO, content, which reveal that CeO, can inhibit crystallization of
IrO,-Sn0O;. The electrode with 20% CeO, reaches maximum specific capacitance of 505.7 F/g, which is about three times
than that of the IrO,-SnO, binary oxides electrode. When the amount of CeO, is less than 20%, the less effect on the
transfer resistance (R.) and relaxation time (7) can be obtained. After 6000 times cycle, the specific capacitance of the
electrode with 10%CeQO, increases by 34.39% and 20% CeO, increases by 3.45%. The electrodes have good cyclic
stability.
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1 Ti/lr0,-Sn0,-xCeO, Hitl XRD i
Fig. 1 XRD patterns of Ti/IrO,-SnO,-xCeO, electrodes: (a)
x=0; (b) x=10%; (c) x=20%; (d) x=30%; (&) x=40%; () x=50%
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Fig. 2 Nyquist plots for Ti/IrO,-SnO,-xCeO, electrodes: (a) x=0; (b) x=10%; (c) x=20%; (d) x=30%; (e) x=40%; (f) x=50%
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Fig. 3 Complex capacitance of Ti/IrO,-SnO,-xCeO, electrodes
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Table 1
Ti/II'Oz-SIlOz-XCCOz

Specific capacitance(C) and time constant(r) of

x/% CI(Fg ™) /s
0 1713 0.075
10 3923 0.256
20 505.7 0.258
30 389.8 1.659
40 3255 6.369
50 126 26.539
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Fig. 4 Relationship between charge transfer resistance (R
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Fig. 5 Capacitance loss of Ti/IrO,-SnO,-xCeO, electrodes in
0.5 mol/L H,SO, solution at scan rate of 100 mV/s
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